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HaNDL syndrome presenting with neuropsychological symptoms 
and severe papilledema: A case report

 Beria Nur Ertuğrul,  Fatma Yılmaz Can

Department of Neurology, Ankara Etlik City Hospital, Ankara, Türkiye

Agri 2025;37(3):181–184

doi: 10.14744/agri.2023.84666

Introduction

HaNDL syndrome, previously referred to as “pseu-
domigraine with lymphocytic pleocytosis” and “mi-
graine with cerebrospinal pleocytosis,” is a rare, be-
nign, and self-limiting condition.[1,2]

According to the International Classification of Head-
ache Disorders, 3rd edition (ICHD-3) revised in 2018, 
the diagnostic criteria for HaNDL syndrome are:

• A: Migraine-like headache episodes fulfilling cri-
teria B and C

• B: One or more transient neurological symptoms 
(hemiparesthesia, dysphasia, hemiparesis) lasting 
more than 4 hours, associated with lymphocytic 
pleocytosis (>15 cells/μL) in cerebrospinal fluid 
(CSF), with negative cultures and serologies

• C: There is a close temporal relationship between 
the onset or worsening of headache and transient 

neurological symptoms and the presence of CSF 
pleocytosis (or such symptoms lead to the detec-
tion of CSF pleocytosis), and/or the resolution of 
headache and neurological symptoms occurs in 
parallel with the normalization of CSF findings.

• D: Not better accounted for by another ICHD-3 
diagnosis.[2] HaNDL is a diagnosis of exclusion. 
Differential diagnoses include stroke, migraine 
with aura, epilepsy, encephalitis, meningitis, neu-
roborreliosis, neurosyphilis, neurobrucellosis, my-
coplasma infection, reversible posterior leukoen-
cephalopathy syndrome (RPLS), granulomatous 
and neoplastic arachnoiditis, and central nervous 
system (CNS) vasculitis. Symptoms generally re-
solve spontaneously within three months.[2–4]

The presented case of HaNDL syndrome is of par-
ticular interest as it manifested with neuropsycho-
logical symptoms superimposed on an active mi-
graine attack.

SUMMARY

HaNDL is abbreviated from the definition of “The syndrome of transient Headache and Neurologic Deficits with cerebrospinal fluid 
Lymphocytosis.” The syndrome consists of symptoms and signs characterized by headache, transient neurological deficits, and lym-
phocytic pleocytosis in the cerebrospinal fluid (CSF). The clinical presentation may resemble some serious neurological disorders, in-
cluding stroke and viral encephalitis, and may mimic a migraine attack with aura. In this article, a case of a 21-year-old female patient 
who presented to the emergency department with complaints of dysphasia, somnolence, and agitation following a migraine attack is 
presented. Grade 4 papilledema was detected on fundus examination; lymphocytic pleocytosis and protein elevation were found in the 
CSF examination, and the diagnosis was defined as HaNDL syndrome.
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Case Report

Signed consent was obtained from the patient for 
the publication of this article. A 21-year-old female 
presented to the emergency department with 
headache, altered consciousness, somnolence, 
nausea, and vomiting. Vital signs were within 
normal limits. Neurological examination revealed 
confusion, agitation, dysphasia, and no response 
to simple commands. No focal motor deficits were 
observed. The patient was non-cooperative for 
sensory examination; bilateral plantar skin reflexes 
were negative. Fundus examination revealed bi-
lateral grade 4 papilledema. There was no sign of 
meningeal irritation. The neurological symptoms 
resolved within hours.

Three days earlier, the patient had experienced a 
similar episode. The headache was described as 
pulsating, accompanied by nausea, vomiting, pho-
tophobia, and phonophobia. On the second day of 
that attack, she developed dysphasia, weakness in 
the left arm and leg, gait disturbance, nonsensical 
speech, and inappropriate laughter—all of which 
resolved within 7–8 hours.

The patient had a known history of migraine with-
out aura, occurring 2–3 times per month. Family 
history was unremarkable.

Lumbar puncture revealed an opening pressure of 
270 mmH₂O. CSF analysis showed protein 93 mg/ 
dL, glucose ratio consistent with serum glucose, 
and 140/mm³ lymphocytic pleocytosis (100%). 
Gram stain and herpes simplex virüs (HSV)-1/2 PCR 
were negative; no growth was observed in cultures. 

Serum C-reactive protein (CRP) was 0.48 mg/L, 
erythrocyte sedimentation rate (ESR) was 6 mm/
hour, and white blood cell count was 5.902×10³/
μL. D-dimer level was 0.3 μg/mL. The serum vas-
culitis panel was within normal limits. Serologic 
tests for Brucella, HIV (anti-HIV), hepatitis B surface 
antigen (HBsAg), and syphilis were all negative. 
Contrast-enhanced brain magnetic resonance 
imaging (MRI), magnetic resonance venography 
(MRV), diffusion-weighted imaging (DWI), and ap-
parent diffusion coefficient (ADC) mapping were 
all within normal limits.

Due to grade 4 papilledema secondary to in-
creased intracranial pressure and elevated CSF 
opening pressure, the patient was started on ac-
etazolamide treatment at a dose of 1500 mg/day. 
In the patient’s follow-up, the drug dose was re-
duced in parallel with the improvement of pap-
illedema and was discontinued at the end of the 
2nd month. Following two months of treatment, 
fundoscopic examination returned to normal, 
and both visual acuity and visual field testing 
were within normal limits. On lumbar puncture 
(LP), the opening cerebrospinal fluid (CSF) pres-
sure was measured as 170 mmH₂O. CSF protein 
level was 34 mg/L, and the glucose concentration 
was proportional to the simultaneous blood glu-
cose level. Cell analysis revealed 10 lymphocytes/
mm³, which was not considered significant by the 
infectious diseases specialist. No bacteria were 
observed on Gram stain, and there was no growth 
in CSF culture.

Discussion

HaNDL is a rare disorder characterized by headache, 
transient neurological symptoms, and lymphocytic 
pleocytosis in the CSF. Clinically, it most commonly 
mimics stroke and viral encephalitis.[5] It generally 
occurs between the second and fourth decades of 
life.[6] Since certain viral infections can cause tran-
sient neurological deficits and lymphocytic pleo-
cytosis in the CSF, a thorough investigation for in-
fectious, particularly viral, etiologies is essential in 
suspected HaNDL cases to meet diagnostic criteria.
[7] Although the exact etiopathogenesis of the syn-
drome is not fully understood, several hypotheses 
have been proposed to explain its pathophysiolo-
gy. Studies investigating a possible association be-
tween HaNDL syndrome and acute ischemic stroke 
have found that despite prolonged neurological 
deficits, patients’ diffusion-weighted MRI scans 
were normal.[8] However, rare cases demonstrating 
diffusion restriction have been reported in the liter-
atüre.[9] Approximately 25% of cases had a history 
of a virallike infection about three weeks prior to 
syndrome onset,[6] suggesting the possibility that 
HaNDL may occur secondary to a viral infection.
[1] In a recent HaNDL case report, diffusion restric-
tion in the corpus callosum on MRI and detection of 
Epstein–Barr virus (EBV) DNA in the cerebrospinal 
fluid were documented.
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Researchers have hypothesized that a post- or para-
infectious immune-mediated mechanism may be 
triggered, contributing to cerebral vascular injury; 
vasoconstriction is thought to play a role in the 
pathogenesis of transient neurological symptoms 
and headache.[10] However, to date, no definitive 
association with any specific virus has been estab-
lished.[1] Another hypothesis proposes that a cortical 
spreading depression-like neuronal activity induc-
es leptomeningeal vasculitis via an inflammatory 
mechanism, leading to headache and neurological 
deficits.[11] Since approximately 26% of patients have 
a history of migraine, some authors suggest that the 
pathophysiology may be related to migraine.[1,3,7,12,13] 
Although viral causes, stroke, and migraine have 
been considered as possible etiologies, the exact 
cause remains unclear.[14]

The presented case was defined as HaNDL syndrome 
because it met the diagnostic criteria. The patient 
was 21 years old, which is within the commonly 
reported age range in the literature. The described 
headache was accompanied by nausea, vomiting, 
photophobia, and phonophobia. The patient de-
scribed the headache as one of her usual migraine 
attacks and had a history of migraine. Considering 
these data, it was hypothesized that the pathophysi-
ology may be related to migraine.

In HaNDL syndrome, most patients describe a se-
vere, throbbing headache unlike any they have 
experienced before. The pain is typically bilateral 
and lasts from one hour to one week. Photophobia 
and phonophobia may accompany the headache.
[6,15] Transient neurological deficits can occur before 
or during the headache.[6] Neurological deficits in 
approximately 80% of patients are transient and 
involve a single hemisphere. Findings are consis-
tent with right hemispheric involvement in 74% of 
cases. The duration of neurological deficits ranges 
from 5 minutes to 3 days. The most common symp-
toms are sensory deficits (70%), followed by apha-
sia (66%), hemiparesis (42%), and visual symptoms 
(18%). The most frequent combination is motor 
aphasia with sensory and motor symptoms affect-
ing one side of the body.[6]

Increased intracranial pressure and papilledema may 
accompany HaNDL syndrome. As in other diseases 

causing papilledema, these patients may develop 
permanent visual sequelae.[16] In the presented case, 
neurological deficits appeared on the second day of 
headache. The first attack showed left hemiparesis, 
the most common finding reported in the literature; 
the second attack manifested with aphasia, altered 
consciousness, and agitation. Papilledema was also 
noted on neurological examination alongside the 
neurological deficits.

In HaNDL syndrome, brain MRI is typically normal; 
however, susceptibility-weighted imaging (SWI) may 
reveal focal leptomeningeal contrast enhancement.
[17] On computed tomography (CT), single-photon 
emission computed tomography (SPECT), and per-
fusion imaging, areas of hypoperfusion can be ob-
served without evidence of vascular occlusion.[7]

In the present case, during the differential diagno-
sis process, the presence of papilledema in addition 
to neurological deficits initially raised suspicion of 
cerebral venous thrombosis (CVT). To exclude this, 
diffusion MRI, brain MRI, and MR venography (MRV) 
were performed. No diffusion restriction, throm-
bosed veins, or dural sinus thrombosis were ob-
served, and no hemorrhagic infarct was detected. 
Given the normal brain MRI and MRV findings and 
the rapid resolution of clinical symptoms, the diag-
nosis of CVT was ruled out. 

Due to lymphocytic pleocytosis and elevated pro-
tein levels in the CSF, a viral infection was consid-
ered a possible cause, and viral etiologies were in-
vestigated. CSF HSV PCR testing was negative. There 
was no recent history of infection. The patient had 
no fever or signs of meningeal irritation during the 
attacks. Laboratory parameters, including erythro-
cyte sedimentation rate (ESR), CRP, D-dimer, and 
white blood cell count, were within normal limits. 
Contrast-enhanced brain MRI showed no meningeal 
or parenchymal enhancement. As the neurological 
deficits were transient, the diagnoses of encephalitis 
and meningitis were excluded.

The presence of papilledema along with headache 
and elevated CSF opening pressure on lumbar punc-
ture initially suggested a diagnosis of idiopathic in-
tracranial hypertension (IIH). However, the presence 
of additional neurological symptoms and CSF analy-
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sis showing both elevated protein and lymphocyto-
sis ruled out IIH. Tests for systemic brucellosis, syphi-
lis, and vasculitis were negative. There was no history 
of tick bite suggestive of neuroborreliosis. The case 
was ultimately diagnosed as HaNDL syndrome. 
Considering the self-limiting nature of HaNDL, no 
therapeutic intervention was performed other than 
measures to reduce intracranial pressure. After ap-
proximately two months of acetazolamide treat-
ment, fundoscopic examination normalized and the 
patient recovered without sequelae.

Conclusion

A striking feature of the presented case was the 
emergence of neurological deficits following a two-
day episode of migraine without aura. In addition, 
the presence of papilledema progressing to retinal 
hemorrhages and the presentation of neuropsycho-
logical findings such as inappropriate laughter make 
this case different from others in the literature.

Ethics Committee Approval: This is a single case report, 
and therefore ethics committee approval was not re-
quired in accordance with institutional policies.

Informed Consent: Signed consent was obtained from the 
patient for the publication of this article.

Conflict-of-interest issues regarding the authorship 
or article: The authors declare that there is no conflict of 
interest.

Financial Disclosure: No funding was received for the writ-
ing of this article.

Use of AI for Writing Assistance: Artificial intelligence 
support was not used in the writing of this article.

Authorship Contributions: Concept – FYC, BNE; Design 
– FYC, BNE; Supervision – BNE, FYC; Resources – BNE, FYC; 
Materials – BNE, FYC; Data collection and/or processing 
– BNE, FYC; Analysis and/or interpretation – FYC, BNE; 
Literature search – FYC, BNE; Writing – FYC, BNE; Critical 
review – FYC.

Peer-rewiew: Externally peer-reviewed.

References

1. Pascual J, Valle N. Pseudomigraine with lymphocytic pleo-
cytosis. Curr Pain Headache Rep 2003;7:224-8. [CrossRef ]

2. Headache Classification Committee of the International 
Headache Society (IHS) The International Classification of 
Headache Disorders, 3rd edition. Cephalalgia 2018;38:1-
211. [CrossRef ]

3. Tsang BK, Kwong JC, Dewey HM. Case of syndrome of 
headache with neurological deficits and cerebrospinal 

fluid lymphocytosis (HaNDL) with focal slowing on elec-
troencephalogram. Intern Med J 2012;42:944-7. [CrossRef ]

4. Tan LH, Flower O. Reversible cerebral vasoconstriction 
syndrome: An important cause of acute severe headache. 
Emerg Med Int 2012;2012:303152. [CrossRef ]

5. Salazar-Orellana JLI, Prado-Miranda G, Maldonado-Ortiz 
A. Agraphia: Presenting feature of syndrome of transient 
headache and neurological deficits with cerebrospinal fluid 
lymphocytosis (HaNDL). Cureus 2021;13:e13178. [CrossRef ]

6. Gómez-Aranda F, Cañadillas F, Martí-Massó JF, Díez-Tejedor 
E, Serrano PJ, Leira R, et al. Pseudomigraine with temporary 
neurological symptoms and lymphocytic pleocytosis. A re-
port of 50 cases. Brain 1997;120:1105-13. [CrossRef ]

7. Burke MJ, Lamb MJ, Hohol M, Lay C. Unique CT perfu-
sion imaging in a case of HaNDL: New insight into HaNDL 
pathophysiology and vasomotor principles of cortical 
spreading depression. Headache 2017;57:129-34. [CrossRef ]

8. Gekeler F, Holtmannspötter M, Straube A, Klopstock T. 
Diffusion-weighted magnetic resonance imaging dur-
ing the aura of pseudomigraine with temporary neuro-
logic symptoms and lymphocytic pleocytosis. Headache 
2002;42:294-6. [CrossRef ]

9. Smail RC, Baird-Gunning J, Drummond J, Ng K. A case re-
port of a transient splenial lesion related to HaNDL syn-
drome. Cephalalgia 2020;40:1119-22. [CrossRef ]

10. Fiamingo G, Canavero I, Gastaldi M, Coloberti E, Buon-
garzone G, Ghiotto N, et al. HaNDL syndrome: A revers-
ible cerebral vasoconstriction triggered by an infection? 
A case report and a case-based review. Eur J Med Res 
2022;27:196. [CrossRef ]

11. Babi MA, Applebee A, Shapiro R, Waheed W. Syndrome of 
transient headache and neurologic deficits with cerebro-
spinal fluid lymphocytosis presenting as acute neurologi-
cal emergencies. Cephalalgia 2017;37:284-9. [CrossRef ]

12. Chalaupka Devetag F. Headache with temporary neuro-
logical symptoms and lymphocytic pleocytosis: A case 
report and etiologic hypothesis. Neurol Sci 2002;23:123-
5. [CrossRef ]

13. Moavero R, Papetti L, Tarantino S, Battan B, Salfa I, Deodati 
A, et al. Syndrome of transient headache and neurologic 
deficits with cerebrospinal fluid lymphocitosis should be 
considered in children presenting with acute confusional 
state. Headache 2018;58:438-42. [CrossRef ]

14. Nelson S. Confusional state in HaNDL syndrome: Case 
report and literature review. Case Rep Neurol Med 
2013;2013:317685. [CrossRef ]

15. Berg MJ, Williams LS. The transient syndrome of headache 
with neurologic deficits and CSF lymphocytosis. Neurol-
ogy 1995;45:1648-54. [CrossRef ]

16. Morrison DG, Phuah HK, Reddy AT, Dure LS, Kline LB. Oph-
thalmologic involvement in the syndrome of headache, 
neurologic deficits, and cerebrospinal fluid lymphocytosis. 
Ophthalmology 2003;110:115-8. [CrossRef ]

17. Rodríguez-López C, Garzo Caldas N, Uriarte Pérez de Ura-
bayen D, Sánchez Tornero M, Hilario Barrio A, Saiz Díaz R, et 
al. A new MR radiological sign in HaNDL syndrome. A case 
report. J Clin Neurosci 2019;61:274-6. [CrossRef ]

https://doi.org/10.1007/s11916-003-0077-2
https://doi.org/10.1177/0333102417738202
https://doi.org/10.1111/j.1445-5994.2012.02856.x
https://doi.org/10.1155/2012/303152
https://doi.org/10.7759/cureus.13178
https://doi.org/10.1093/brain/120.7.1105
https://doi.org/10.1111/head.12968
https://doi.org/10.1046/j.1526-4610.2002.02086.x
https://doi.org/10.1177/0333102420927023
https://doi.org/10.1186/s40001-022-00815-8
https://doi.org/10.1177/0333102416642733
https://doi.org/10.1007/s100720200038
https://doi.org/10.1111/head.13238
https://doi.org/10.1155/2013/317685
https://doi.org/10.1212/WNL.45.9.1648
https://doi.org/10.1016/S0161-6420(02)01444-6
https://doi.org/10.1016/j.jocn.2018.11.018

